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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain low connection 
loss even if the holding length of fiber stub 3 by a sleeve 
4 can not sufficiently be secured by making small-sized 
an optical receptacle and an optical module that uses it ;« f 
by making the fiber stub 3 short. 
SOLUTION: In the optical receptacle and the optical 
module which uses it, the tip part of the fiber stub ^ 
constituted by fixing an optical fiber in a through hole of a 
ferrule is inserted into a sleeve, the rear end part of the 
fiber stub is fixed to a holder, and the part that the sleeve 
end surface of the holder abuts against is slanted or 
stepped to hold the outer side of the sleeve by the 
slanting or stepped part of the holder, thereby restraining 
the sleeve from being deformed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical receptacle characterized by making into the shape of the letter of an inclination, or 
a stage the part where the sleeve end face of this holder touches while inserting in the sleeve the point of 
the fiber stub which comes to fix an optical fiber to the through tube of a ferrule and fixing the back end 
section of the above-mentioned fiber stub to the holder. 

[Claim 2] The optical receptacle according to claim 1 characterized by setting the depth of 20 degrees - 
70 degrees or a step to 0.2mm or more for the tilt angle of the part where the sleeve end face of the 
above-mentioned holder touches. 

[Claim 3] The optical receptacle according to claim 1 characterized by setting the overall length of the 
above-mentioned fiber stub to 4.5mm or less. 

[Claim 4] The optical module characterized by attaching in an optical receptacle according to claim 1 to 
3 the case which contained the light corpuscle child. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical module which used an optical receptacle and 

this. 

[0002] 

[Description of the Prior Art] The optical module for changing a lightwave signal into an electrical 
signal contains light corpuscle children, such as semiconductor laser and a photodiode, in a case, and has 
structure which leads an optical fiber, and introduces or derives a lightwave signal. And PIGGUTE of 
structure which attached the optical fiber when roughly divided into the optical module - There are two 
kinds, a RU mold and the receptacle mold which connected the connector by attaching a fiber stub. 
[0003] The example of a receptacle type light module is shown in drawing 2 . An optical fiber 2 is fixed 
to the through tube of a ferrule 1 with adhesives, the fiber stub 3 is formed, this fiber stub 3 is fixed by 
press fit or adhesion with a holder 5, a sleeve 4 is put on the perimeter of the fiber stub 3, shell 6 is fixed 
to a holder 5 by press fit or adhesion, and the optical receptacle is constituted. And the case 13 which 
contained the lens 12 with the light corpuscle child 1 1 is joined to the end face by the side of the fiber 
stub 3 of an optical receptacle, and the optical module is constituted. 

[0004] On the other hand, the optical connecter 20 side is equipped with the ferrule 21 which built in the 
optical fiber 22, and derivation installation of the lightwave signal to an optical module is performed by 
inserting this ferrule 21 into the sleeve 4 of the above-mentioned optical module, and making the end 
face of a ferrule 21 contact the end face of the fiber stub 3. 

[0005] Moreover, the bore of a sleeve 4 is making it the almost same dimension as the outer diameter of 
a ferrule 1 and a ferrule 21, and making it print each other, or making it press fit of 1 or less Kgf, and 
holds the outer diameter of a ferrule 1 and a ferrule 21. 

[0006] Moreover, ferrules 1 and 21 are cylindrical shapes-like, adhesion immobilization of the optical 
fibers 2 and 22 is carried out in the core, and mirror polishing of the end face of ferrules 1 and 21 is 
carried out to an optical fiber and coincidence. The outer-diameter tolerance of ferrules 1 and 21 is **1 
micrometer or less, and the concentricity of the through tube of an optical fiber is an about 1 -micrometer 
very precise component. In order for there to be a core which is the diameter of about 10 micrometers 
which a lightwave signal spreads in the optical fiber of a core, to connect a core and a core and to realize 
few connection conditions of connection loss, the fiber stub 3 by the sleeve 4 and the maintenance 
condition of an optical connecter 20 are designed by stability and high degree of accuracy. 
[0007] Only the above-mentioned optical receptacle is shown in drawing 3 . 
[0008] The fiber stub 3 is fixed by press fit or adhesion with a holder 5, a sleeve 4 is put on the 
perimeter of the fiber stub 3, and shell 6 is fixed to the holder 5 by press fit or adhesion. In order that 
end- face 3a which contacts an optical connecter 20 may reduce the connection loss at the time of 
contact, it is the shape of a curved surface with a radius of curvature of about 5-30mm, and end-face 3b 
of the opposite side is made into the about 4-10-degree inclined plane in order to prevent that the 
reflected light returns to a light corpuscle child. 
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[0009] Since the miniaturization of an optical module is called for for the purpose of high density 
assembly and the above-mentioned optical receptacle is miniaturized in recent years, making the overall 
length of the fiber stub 3 short to 4.5mm or less is performed. 
[0010] 

[Probiem(s) to be Solved by the Invention] However, as shown in drawing 3 , it becomes impossible for 
maintenance die-length L of the fiber stub 3 by the sleeve 4 to fully have secured the overall length of 
the fiber stub 3 to 4.5mm or less by the shortened optical receptacle, and maintenance of the fiber stub 3 
by the sleeve 4 became unstable, and when contacting an optical connecter 20, there was a problem 
which a mutual optical fiber does not stick completely but worsens connection loss. 
[001 1] Moreover, since the maintenance condition was unstable, whenever it contacted the optical 
connecter 20, the maintenance conditions of the fiber stub 3 by the sleeve 4 differed, and there was a 
problem which worsens repeatability of connection loss. 

[0012] Furthermore, since the maintenance condition was unstable, the gap arose in contact sides with 
an optical connecter 20, and there was a problem from which a blemish may be given to the end face of 
an optical fiber 2, and derivation installation of a lightwave signal becomes impossible. 
[0013] 

[Means for Solving the Problem] While this invention inserts in a sleeve the point of the fiber stub 
which comes to fix an optical fiber to the through tube of a ferrule in an optical receptacle and fixing the 
back end section of the above-mentioned fiber stub to a holder in view of the above-mentioned problem, 
it is characterized by making into the shape of the letter of an inclination, or a stage the part where the 
sleeve end face of this holder touches. 

[0014] Moreover, it is characterized by this invention setting the depth of 20 degrees - 70 degrees or a 
step to 0.2mm or more for the tilt angle of the part where the sleeve end face of the above-mentioned 
holder touches. 

[0015] Moreover, it is characterized by this invention setting the overall length of the above-mentioned 
fiber stub to 4.5mm or less. 

[0016] Furthermore, this invention is characterized by constituting an optical module from having 
attached in the above-mentioned optical receptacle the case which contained the light corpuscle child. 
[0017] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. 
[0018] As shown in drawing 1 (a), this invention fixes an optical fiber 2 to the through tube of a ferrule 
1 with adhesives, and forms the fiber stub 3. The tip of the fiber stub 3 In order to reduce connection 
loss with an optical connecter, it is made the shape of a curved surface with a radius of curvature of 
about 5-3 0mm, the back end makes it an about 4-10-degree inclined plane for the reflected light to 
return to a light corpuscle child, in order to prevent, and the overall length is set to 4.5mm or less in 
order to make it small. Furthermore, the back end section of the fiber stub 3 is fixed to a holder 5 by 
press fit or adhesion, a sleeve 4 is put on a point, shell 6 is fixed to a holder 5 by press fit or adhesion, 
and the optical receptacle is constituted. 

[0019] And it restrains that become the form where the outside of a sleeve 4 is held by inclined plane 5a 
of a holder 5, and a sleeve 4 deforms outside by preparing inclined plane 5a whose tilt angle alpha is 20 
degrees - 70 degrees in the part to which end-face 4a of the sleeve 4 of a holder 5 touches. Since the 
maintenance die length of the fiber stub 3 by the holder 5 becomes short when the tilt angle alpha of 
inclined plane 5a is less than 20 degrees here, the fixed reinforcement of the fiber stub 3 is not fully 
maintained. Moreover, when exceeding 70 degrees, the deformation to the outside of a sleeve 4 cannot 
be restrained. 

[0020] Thus, since inclined plane 5a is prepared in the holder 5 even if maintenance die-length L of the 
fiber stub 3 by the sleeve 4 is not enough, By becoming the form where the outside of a sleeve 4 is held 
by inclined plane 5 a of a holder 5, and restraining the deformation to the outside of a sleeve 4 When an 
optical connecter 20 is made to contact the fiber stub 3, maintenance of the fiber stub 3 by the sleeve 4 
can fully be secured, and a small optical receptacle with little connection loss can be realized. 
[0021] Next, other operation gestalten of this invention are explained. 
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[0022] It is being made to restrain in the optical receptacle shown in drawing 1 (b) that become the form 
where the outside of a sleeve 4 is held by step 5b of a holder 5, and a sleeve 4 deforms outside by 
preparing step 5b to which a sleeve 4 enters the part to which end-face 4a of the sleeve 4 of a holder 5 
touches. 

[0023] Depth chi of this step 5b may be 0.2mm or more. This is because the deformation to the outside 
of a sleeve 4 cannot be restrained, when less than 0.2mm. 

[0024] Moreover, the ferrule 1 consists of ceramic ingredients, such as a zirconia and an alumina, and 
the sleeve 4 consists of ingredients, such as a zirconia, an alumina, and copper. Mainly in consideration 
of abrasion resistance, both the ferrule 1 and the sleeve 4 consist of ceramic ingredients, such as a 
zirconia, in many cases. Furthermore, in order to weld a holder 5 with a case as an optical module in 
many cases, it consists of an ingredient which can weld stainless steel, copper, iron, nickel, etc. Stainless 
steel is used mainly in consideration of corrosion resistance and weldability. Since shell 6 does not need 
to consider abrasion resistance and weldability, broad ingredients, such as stainless steel, copper, iron, 
nickel, plastics, a zirconia, and an alumina, are used. In order to mainly double a holder 5 and a 
coefficient of thermal expansion and to raise dependability, stainless steel is used like a holder 5 in many 
cases. 

[0025] Furthermore, in order that less than [ Ra0.2micrometer ] may be desirable as for the surface 
roughness of the outer diameter of a ferrule 1, and the bore of a sleeve 4 and the bore tolerance of the 
outer diameter of a ferrule 1 and a sleeve 4 may acquire low connection loss in consideration of insertion 
nature, ** 1 micrometer or less is desirable, the maintenance die length of the ferrule 1 by the sleeve 4 
has 1 desirablemm or more, in order to hold certainly, and in order to hold certainly, as for the 
dimension of the ferrule 1 by the sleeve 4, it is desirable to design so that it may become press fit of 1 or 
less Kgf. 

[0026] When it constitutes an optical module using the optical receptacle of this invention, as shown in 
drawing 2 , the case 13 which contained the lens 12 with the light corpuscle child 1 1 is joined to the end 
face by the side of the fiber stub 3 of an optical receptacle, and the optical module is constituted in it. 
[0027] According to such an optical module, by having shortened the fiber stub 3, an optical receptacle 
is short and can consider as a small optical module as a whole. 

[0028] Moreover, in order to weld a case 13 with a holder 5 in many cases, it consists of an ingredient 
which can weld stainless steel, copper, iron, nickel, etc. Stainless steel is used mainly in consideration of 
corrosion resistance and weldability. 
[0029] 

[Example] Here, the optical receptacle of this invention shown in drawing 1 (a) was produced. 
[0030] As shown in drawing 1 (a), adhesion immobilization of the optical fiber 2 is carried out, the fiber 
stub 3 is formed in the through tube of a ferrule 1, press fit immobilization of this fiber stub 3 is carried 
out with a holder 5, a sleeve 4 is put on the perimeter of the fiber stub 3, press fit immobilization of the 
shell 6 is carried out at a holder 5, and the optical receptacle is constituted. 

[0031] The overall length of the fiber stub 3 is 2.5mm, the ferrule 1 and the sleeve 4 were formed by the 
zirconia, and a holder 5 and shell 6 were formed by stainless steel, and they made 30 degrees the tilt 
angle alpha of inclined plane 5a of a holder 5. 

[0032] On the other hand, the optical receptacle using the holder 5 which is not equipped with inclined 
plane 5a as shown in drawing 3 was prepared as an example of a comparison by the same dimension as 
the above, the quality of the material, and the approach of assembling. 

[0033] About each, the connection loss at the time of making an optical connecter 20 contact the fiber 
stub 3 was evaluated. 
[0034] 
[Table 1] 
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[0035] Consequently, in the example of a comparison, to connection loss having been an average of 
1 . 1 8dB, it was set to an average of 0.27dB, and it was checked by this invention example that 
connection loss can be reduced sharply. 

[0036] Furthermore, connection loss was repeatedly evaluated using the same sample, and the repeat 
repeatability which shows the difference of maximum and the minimum value was evaluated. 
[0037] 
[Table 2] 
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[0038] Consequently, in the example of a comparison, since the maintenance conditions of the fiber stub 
3 by the sleeve 4 differed whenever it contacts an optical connecter 20, to repeat repeatability having 
been 0.90dB, it was set to 0.09dB and it was checked by this invention example that the repeat 
repeatability of connection loss is sharply improvable. 
[0039] 

[Effect of the Invention] As mentioned above, according to this invention, it sets to the optical module 
using an optical receptacle and this. While inserting in a sleeve the point of the fiber stub which comes 
to fix an optical fiber to the through tube of a ferrule and fixing the back end section of the above- 
mentioned fiber stub to a holder By having made into the shape of the letter of an inclination, or a stage 
the part where the sleeve end face of this holder touches, it becomes the form where the outside of a 
sleeve is held by the inclined plane or step of a holder, and deformation of a sleeve is restrained. 
[0040] Therefore, even if it makes the overall length of a fiber stub short to 4.5mm or less, connection 
loss is small, and the optical module using a small optical receptacle and this small with the sufficient 
repeat repeatability of connection loss is realized. 

[0041] Moreover, processing which prepares an inclined plane or a step in a holder realizes a small 
optical receptacle [ that it is easy and low price ] technically. 
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[0025] St. 7x/U-/Hc7tfK5i:xy-74W 
rtft<0»ffl3l!Sli»AttSr*<LT. RaO. 2/imJil 
T#S£L<. 7x^-/Hc7)^@kX'J-74(7)|*ig 
4^fio8*»*£i»*fc*>. ±l/xmOT*'S£L 
<. x y - 7"4 £ J: & 7 x ;U-/H <7)$m& S (ismic 
«»T*fei6lC, 1 mmJSLbWa* t< , 7. y-7*4fc 
«fc S 7x;U-;P 1 o^flKfcfiHfrf *fc*>(c, 1 K 
g f iaT^EAfc&S i o mrrzz t i>mt U k 

[0026] *fmcr)%U±7?7fl>Zm^xyt : ei>2. 

)v<n-7TA*x973WF>mmz, yem^i \tuyx 

1 2*mHLtz'r-x 1 3Ztitftlxmi'x->\'Zm 
&LX$>£>. 

[0027] Z0) £i *-Mz£tllf. 7rA 
*X?73ZM<lXbZZklz£t). %,\s4z7?9>V 
tm< . -kfob LX>m<rflt : t i Jz.-)Vb?h Z k*'T 

[0 0 28] f-Xl 3it*>l>y5bffl&tlZ 
k^vvJSj. xr-yux. ® s ft. --yy;^i:'^gf 
**5I^«^*^^oTV^. ±Kt4W«lEttf:«PlStt 

[0029] 

[^WJ] 01 (a) t***JHB«*nt7' 

[ 0 0 3 0 ] 0 1 (a) t^-f J; o (C7 x/W-;H <0M 
51?Lt3K7 T >f A' 2 Z&mWlfclX 7 7^^X^7*3* 
JBfigt. i607 7>'>'N*x^73?:*;^5-CEA®5i! 
774A'*?7'3<^HKxy-7*4£&tfT^ 

[0 0 3 1 ] 774 A'x*730:£Rti2. 5mmt, 
7x/l/-/H k XV -7 4&i? JUa~TXBtfLL. 
^5. isxiV6teXT-yVXXB$LL. *>V75<7)m 
ffl5atf5ffljftftatt3 0* tL?t. 

[00 32]-*, ifci^JkLT. JJBfcEltm « 
aAffiT^aT. 03(C^f <t^tC<t#lffl5a^«| 

[0033] -en-ffl^OOT. 774vU^73t3t 
3^ ? 2 0 ^S«S-^l60ieiHa*^IFBLfc. 
[0034] 
[HI] 



♦ 1 

K4) 002-350693 ( P 2 0 0 2 - 3 5 0 6 9 3 A ) 









1 


0.95 


0.30 


2 


1.32 


0.25 


3 


0.91 


0.23 


4 


0.85 


0.42 


5 


1.57 


0.28 


6 


1.43 


0.18 


7 


1.02 


0.11 


8 


0.98 


0.37 


9 


1.24 


0.27 


10 


1.48 


0.29 




1.18 


0.27 



[0038] ^comsk. ttiMfcwaisa * 2 0 * s 

h % lz x 'J - 7 4 fc i * 7 r A > <x 9 7* 3 

mmz&tzfr. mminm&tfo. 9 0dB-c&o 
fc<o(c» t . *»a»atwni 0. 0 9 d b t & o . * 

[0039] 

1%Wcd%)%:] tLbaj:^ WJItiiiif, 3fcHr 

mtf&t&$mM®vzt titemtt itiz t iz x o 

[0 04 0] LfctfoT, 7r^U?/^M4. 
5mmJaT(Cffl<fCt«NMaibfe*»>'hS<, 

[ 0 0 4 1 ] *;P^tffl»B4fc(48W*Rtt* 



[0035] -e^giH, ft^T'te^S**^ 1 . 

1 8 d BTftofctfJtJt U *«wmtMrtt¥^o . 

2 7 d B (c=5r 0 , *BfcS*HI**filtC* * Z t tm 

[ 0 0 3 6 ] * VT'/l'SfflV^H'JfiLSaJHi 

[0037] 
[H2] 



<*U4 dB) 









1 


1.12 


0.20 


2 


1.21 


0.22 


3 


0.31 


0.21 


4 


0.39 


0.19 


5 


1.03 


0.20 


6 


0.88 


0.22 


7 


0.79 


0.23 


8 


0.33 


0.28 


9 


1.18 


0.23 


10 


1.09 


0.20 


B3Mt<a*Hft/M 


0.90 


0.09 



( a ) ^wmummrch v. ( b > (c*ftB*>ff! 

[02] -mteU*7?7>m%, : t : J3.-/\'Z*?Wi 

1 : 7x)V-)V 
2\%7vA* 

3 : 774^X?7 

4 : 

5 : *)Vy 

5 a : mmm 

5 b : SSS 

6 : 

2 0 '.#3*9 9 
2 1 : 7x/l/-;U 
2 2 :3t7T^A' 



!(5) 002-350693 ( P 2 0 0 2- 3 5 0 6 9 3 A ) 



imi] 



\A y /■ > / i 




(a) 



[02] 



S 4a 



WW 



3 

(b) 




12 13 



^11 



22 4 
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1 2 
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[03] 



3a 



V7T/7 




/ 



3b 



